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and require a wind velocity of, roughly, 60 kilometers per hour or 17 meters per second. Now, the velocity of the downrush of air in a thunderstorm is not at all accurately known, but while at times probably very considerable, the above value of 17 meters per second seems to be excessive; in fact, its average value may not be even half so great. If in reality it is not, then, since the pressure of a wind varies as the square of its velocity, it follows that less than one-fourth of the actual pressure increase can be caused in this way. Hence, it would seem that there, probably, is at least one other pressure factor, and, indeed, such a factor obviously exists in the check to the horizontal flow caused by vertical convection.
To make this point clear: Assume two layers of air, an upper and a lower, flowing parallel to each other. Let their respective masses per unit length in the direction of their horizontal movement be M and m, and their velocities V and v. Now, if, through convection, say, the whole, or any portion, of the lower layer is carried aloft, it must be replaced below by an equal amount of the upper air.
Let the whole of the lower layer be carried up. To produce tuc rainfall above assumed, 2 cm., this layer would have to be at least 1 kilometer deep; but, no matter what its depth, if it should merely change places with the .upper air, there, obviously, could be no effect on the flow nor on the height of the barometer. Even if the different layers should mingle and assume a common velocity V, the rate of flow would still remain unchanged, in accordance with the law of the conservation of linear momentum, and the barometer reading unaltered.
In symbols we would have the equation
MV + mv = (M + m) V.
Hence, neither interchange nor mingling of the two air currents, upper and lower, can change the vertical mass of the atmosphere, nor, therefore, the surface pressure. But, then, in the case of atmospheric convection there is something more than simple mingling of two air currents, and the linear momentum does not, in general, remain constant. The increased surface velocity following convection, a phenomenon very marked in the case of a thunderstorm, causes an increased frictional drag, and, therefore, a greater or less decrease in the total flow. Suppose this amounts to the equivalent of reducing the velocity of a layer of air only 25 meters thick from V to v, and let V = 5v. That is, the equivalent of the one-three-hundred-and-twentieth part of the atmosphere having its flow reduced to one-fifth its former value. This would reduce the total flow of the atmosphere by about 1 part in 400, and, thereby, increase the barometric reading by nearly 2 millimeters.
It would seem, then, that the friction of the thunderstorm gust on the surface of the earth, through the consequent decrease in the total